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IN THE CLAIMS: 

Please amend the claims as follows: 

1 . (Currently Amended) A crystalline silicon thin film s e m i conductor photovoltaic 
device comprising: 

a conductive substrate or a substrate having on its surface a conductive layer; 

a crystallographically oriented first polycrystalline silicon layer, which has 
been formed by introducing a metal catalyst element (i) into, or (ii) so as to come into 
contact with a surface portion of, an amorphous silicon layer, the amorphous silicon 
layer being formed on the surface of the conductive substrate or the conductive 
layer and heat treating the amorphous silicon layer to crystallize the amorphous 
silicon layer that i s formed on th e conduct i ve substrat e or th e conduct i v e l ay e r, and 
that i nclud e s a substant i a l amount of m o tal catalyst e l e m e nt at an out e rmost surfac e 
of th e first po l ycrysta lli n e si li con l ay e r on th e s i de of th e conduct i ve substrat e or th e 
conduct i v e lay e r and on l y a trac e amount of th o m e ta l cata l yst ele m e nt e ls e wh e r e 
with i n th e first po l ycrysta lli n e sil i con l ay e r ; and 

a second polycrystalline silicon layer that i s form e d on th e first po l ycrysta l l i n e 
si li con lay o r and that has which has been formed without catalytic effect, using the 
first polycrystalline silicon layer as a seed crystal, so as to have the same 
conductivity type as the first polycrystalline silicon layer. 

2. (Currently Amended) The crystalline silicon thin film s o miconductor 
photovoltaic device according to claim 1, wherein the second polycrystalline silicon 
layer contains not less than 0.1% of hydrogen. 
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3. (Currently Amended) The crystalline silicon thin film s e miconductor 
photovoltaic device according to claim 1, wherein the second polycrystalline silicon 
layer is crystallographically oriented in the thickness wise direction. 

4. (Currently Amended) The crystalline silicon thin film s e m i conductor 
photovoltaic device according to claim 1, wherein the second polycrystalline silicon 
layer has the same crystallographic orientation as the first polycrystalline silicon 
layer. 

5. (Currently Amended) The crystalline silicon thin film s e m i conductor 
photovoltaic device according to claim 1, which further comprises, provided on the 
second polycrystalline silicon layer in its side remote from the first polycrystalline 
silicon layer, a third polycrystalline silicon layer of a second conductivity type which is 
different from the conductivity type of the second polycrystalline silicon layer. 

6. (Currently Amended) The crystalline silicon thin film s o m i conductor 
photovoltaic device according to claim 5, which further comprises, provided between 
the third polycrystalline silicon layer and the second polycrystalline silicon layer, a 
fourth polycrystalline silicon layer of a third conductivity type which is different from 
the conductivity type of the second polycrystalline silicon layer and the conductivity 
type of the third polycrystalline silicon layer. 
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7. (Currently Amended) The crystalline silicon thin film s e m i conductor 
photovoltaic device according to claim 5, wherein the third polycrystalline silicon 
layer has the same crystallographic orientation as the second polycrystalline silicon 
layer 

8. (Currently Amended) The crystalline silicon thin film sem i conductor 
photovoltaic device according to claim 6, wherein the fourth polycrystalline silicon 
layer has the same crystallographic orientation as the second polycrystalline silicon 
layer. 

9. (Currently Amended) The crystalline silicon thin film o o m i conductor 
photovoltaic device according to claim 6, wherein the fourth polycrystalline silicon 
layer has the same crystallographic orientation as the third polycrystalline silicon 
layer. 

10. (Currently Amended) The crystalline silicon thin film oomiconductor 
photovoltaic device according to claim 5, wherein the third and fourth polycrystalline 
silicon layers contain not less than 0.1% of hydrogen. 

1 1 . (Previously Presented) A crystalline silicon thin film photovoltaic device 
comprising: 

a conductive substrate or an insulating substrate having on its surface a 
conductive layer; 



4 



OurRef.: 3008-0034 
File No.: 521.41463X00 
Client Ref: PHCF-01103 



PATENT 



a first polycrystalline silicon layer of a first conductivity type which has been 
formed by introducing a metal catalyst element (i) into, or (ii) so as to come into 
contact with a surface portion of, an amorphous silicon layer, the amorphous silicon 
layer being formed on the surface of the conductive substrate or the conductive 
layer, and heat treating the amorphous silicon layer to crystallize the amorphous 
silicon layer; 

a second polycrystalline silicon layer which has been formed without catalytic 
effect, using the first polycrystalline silicon layer as a seed crystal, so as to have the 
same conductivity type as the first conductivity type; 

a substantially i-type third polycrystalline silicon layer formed, without catalytic 
effect, on the second polycrystalline silicon layer; 

a fourth polycrystalline silicon layer that is formed, without catalytic effect, on 
the third polycrystalline silicon layer and is of a second conductivity type which is 
different from the first conductivity type; and 

an electrode part provided on the fourth polycrystalline silicon layer. 

12. (Original) The crystalline silicon thin film photovoltaic device according to 
claim 11, wherein: 

the conductive substrate is stainless steel; and 

the substrate having on its surface a conductive layer is glass. 

13. (Previously Presented) A crystalline silicon thin film photovoltaic device 
comprising: 

an insulating substrate having on its surface an electrode; 
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a first polycrystalline silicon layer of a first conductivity type which has been 
formed by introducing a metal catalyst element (i) into, or (ii) so as to come into 
contact with a surface portion of, an amorphous silicon layer, the amorphous silicon 
layer being formed on the electrode of the insulating substrate, and heat treating the 
amorphous silicon layer to crystallize the amorphous silicon layer; 

a second polycrystalline silicon layer which has been formed without catalytic 
effect, using the first polycrystalline silicon layer as a seed crystal, so as to have the 
same conductivity type as the first conductivity type; 

a third polycrystalline silicon layer which is formed without catalytic effect on 
the second polycrystalline silicon layer and is of a second conductivity type which is 
different from the first conductivity type; and 

an electrode part provided on the third polycrystalline silicon layer. 

14. (Cancelled) 

15. (Cancelled) 

16. (Cancelled) 

17. (Currently Amended) A crystalline silicon thin film o o m i conductor 
photovoltaic device, comprising: 

a conductive substrate or a substrate having on its surface a conductive layer; 
a first polycrystalline silicon layer having a first connectivity type, formed of (i) 
an amorphous silicon layer disposed on the surface of the conductive substrate or 
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the conductive layer, and (ii) a metal catalyst element introduced into, or into contact 
with a surface portion of, the amorphous silicon layer, with the amorphous silicon 
layer being crystallized crysta lli z e by heat treatment; and 

a second polycrystalline silicon layer, having the same conductivity type as 
the first polycrystalline silicon layer, and being formed using the first polycrystalline 
silicon layer as a seed crystal. 

18. (Currently Amended) The crystalline silicon thin film s e m i conductor 
photovoltaic device according to claim 17, wherein: 

the second polycrystalline silicon layer is formed by plasma CVD. 

19. (Currently Amended) The crystalline silicon thin film s e m i conductor 
photovoltaic device according to claim 17, wherein: 

the second polycrystalline silicon layer is formed at a temperature of 
approximately 300° C or less. 

20. (Currently Amended) The crystalline silicon thin film s e m i conductor 
photovoltaic device according to claim 17, wherein: 

the first po l ycrysta lli n e si l icon l ay e r i nclud e s a substant ial a mount of th e m e ta l 
catalyst el em e nt at a surfac e of th e of th e first po l ycrysta lli n e s il icon layer prox i mat e 
to th e conductiv e substrat e or th e conductiv e l ay e r and on l y a trac e amount of th e 
m e ta l catalyst ele ment olsowh e r e second polycrystalline silicon layer is formed 
without the metal catalyst element in the first polycrystalline silicon layer acting as a 
catalyst in the formation of the second polycrystalline silicon layer . 
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21. (New) A crystalline silicon thin film photovoltaic device comprising: 

a conductive substrate or a substrate having on its surface a conductive layer; 

a crystallographically oriented first polycrystalline silicon layer containing a 
metal catalyst element transformed from an amorphous silicon layer, the first 
polycrystalline "silicon layer being formed on the surface of the conductive substrate 
or the conductive layer; and 

a second polycrystalline silicon layer formed by using the first polycrystalline 
silicon layer as a seed crystal, the second polycrystalline silicon layer containing no 
metal catalyst element and having the same conductivity type as the first 
polycrystalline silicon layer. 

22. (New) The crystalline silicon thin film photovoltaic device according to 
claim 21, wherein the second polycrystalline silicon layer contains not less than 0.1% 
of hydrogen. 

23. (New) The crystalline silicon thin film photovoltaic device according to 
claim 21, wherein the second polycrystalline silicon layer is crystallographically 
oriented in the thickwise direction. 

24. (New) The crystalline silicon thin film photovoltaic device according to 
claim 21, wherein the second polycrystalline silicon layer has the same 
crystallographic orientation as the first polycrystalline silicon layer. 
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25. (New) The crystalline silicon thin film photovoltaic device according to 
claim 21 1 which further comprises, provided on the second polycrystalline silicon 
layer in its side remote from the first polycrystalline silicon layer, a third 
polycrystalline silicon layer of a second conductivity type which is different from the 
conductivity type of the second polycrystalline silicon layer, the third polycrystalline 
silicon layer containing no metal catalyst element. 

26. (New) The crystalline silicon thin film photovoltaic device according to 
claim 25, which further comprises, provided between the third polycrystalline silicon 
layer and the second polycrystalline silicon layer, a fourth polycrystalline silicon layer 
of a third conductivity type which is different from the conductivity type of the second 
polycrystalline silicon layer and the conductivity type of the third polycrystalline 
silicon layer, the fourth polycrystalline silicon layer containing no metal catalyst 
element. 

27. (New) The crystalline silicon thin film photovoltaic device according to 
claim 25, wherein the third polycrystalline silicon layer has the same crystallographic 
orientation as the second polycrystalline silicon layer. 

28. (New) The crystalline silicon thin film photovoltaic device according to 
claim 26, wherein the fourth polycrystalline silicon layer has the same 
crystallographic orientation as the second polycrystalline silicon layer. 
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29. (New) The crystalline silicon thin film photovoltaic device according to 
claim 28, wherein the fourth polycrystalline silicon layer has the same 
crystallographic orientation as the third polycrystalline silicon layer. 

30. (New) The crystalline silicon thin film photovoltaic device according to 
claim 26, wherein the fourth polycrystalline silicon layer has the same 
crystallographic orientation as the third polycrystalline silicon layer. 

31. (New) The crystalline silicon thin film photovoltaic device according to 
claim 26, wherein the third and fourth polycrystalline silicon layers contain not less 
than 0.1% of hydrogen. 

32. (New) The crystalline silicon thin film photovoltaic device according to 
claim 25, wherein the third and fourth polycrystalline silicon layers contain not less 
than 0.1% of hydrogen. 

33. (New) The crystalline silicon thin film photovoltaic device according to 
claim 21, wherein the first polycrystalline silicon layer is formed directly on the 
surface of the conductive substrate or the conductive layer. 

34. (New) The crystalline silicon thin film photovoltaic device according to 
claim 1, wherein the amorphous silicon layer is formed directly on the surface of the 
conductive substrate or the conductive layer. 
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35. (New) The crystalline silicon thin film photovoltaic device according to 
claim 11, wherein the amorphous silicon layer is formed directly on the surface of the 
conductive substrate or the conductive layer. 

36. (New) The crystalline silicon thin film photovoltaic device according to 
claim 13, wherein the amorphous silicon layer is formed directly on the electrode of 
the insulating substrate. 

37. (New) The crystalline silicon thin film photovoltaic device according to 
claim 17, wherein the amorphous silicon layer is disposed directly on the surface of 
the conductive substrate or the conductive layer. 



11 



